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AMIS 
The Article Minimum Information Standard
Application to the ANISEED system 
Delphine DAUGA
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Plan of my talk
- Background
- The ANISEED system
- The ANISEED biocuration pipeline
- The Article Card
- AMIS
- Representation of regulatory region analysis
- Discussion
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Background
- One of the purpose of my lab : understanding the 
developmental program by automatically infer gene 
regulatory interactions
- Need a good model organism
- Need a good integrated system
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Ascidians are a good model system for 
large scale studies of development
 Rapid, stereotyped embryonic 
development (fixed lineage, few cells)
 Privileged phylogenetic position 
regarding vertebrates
 Vast Genomic Resources
 Large Experimental Screens
Ascidians
Vertebrates
D. melanogaster
C. elegans
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Criteria for a good integrated system
SQL relational
database
Ontology
Theory of what exist
Human computer 
interfaces / Tools
Data Representation
Specification of how and what  
information are stored in the 
database
(database scheme)
Database Integration /
Curation pipeline
Viewed through
Supported in
Sources
Language
Expressed in
Stored in
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Different type of data represented in 
ANISEED
SQL relational
database
Data Representation
Specification of how and what  
information are stored in the 
database
(database scheme)
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SQL relational
database
Data Representation
Specification of how and what  
information are stored in the 
database
(database scheme)
SOME NUMBERS
 2240 anatomical territories defined
 2000 lineage links
 20 631 gene models
 528 regulatory regions controlling
the transcription of 158 genes (for 85 
regions : binding site information)
 30 000 ISHs patterns in wild type 
conditions (= information for around
4000 genes)
 800 patterns describing the spation-
temporal activity of cis-regulatory
region
 18,5 % of expression data come 
from literature
Different type of data represented in 
ANISEED
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Data formalization thanks to ontologies
SQL relational
database
Ontology
Theory of what exist
- Anatomical ontology
- Regulatory region ontology
- Gene ontology
- Sequence Ontology
For ANISEED next version
- Chebi
- PATO
- Evidence Code Ontology
- Taxonomy
Data Representation
Specification of how and what  
information are stored in the 
database
(database scheme)
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High-through put or manual entry of data
SQL relational
database
Data Representation
Specification of how and what  
information are stored in the 
database
(database scheme)
Ontology
Theory of what exist
Database Integration /
Curation pipeline
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SQL relational
database
Data Representation
Specification of how and what  
information are stored in the 
database
(database scheme)
Ontology
Theory of what exist
Database Integration /
Curation pipeline
The ANISEED team
 1 scientist supervisor
 1 curator
 1 software developer
 Annotators : part time student
job
Does the community submit their
own data?
 500 expression patterns 
submitted in Aniseed by authors 
for 2 years...
High-through put or manual entry of data
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Design of friendly interfaces and tools
SQL relational
database
Ontology
Theory of what exist
Human computer 
interfaces / Tools
Data Representation
Specification of how and what  
information are stored in the 
database
(database scheme)
Database Integration /
Curation pipeline
http://aniseed-ibdm.univ-mrs.fr
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Extraction and checking knowledge 
from published paper
Article Dissection Information extraction Information conversion thanks 
to the ANISEED ontologies
Tailbud stage -> Mid tailbud stage thanks to 
the picture and to standardized 
developmental  stages (Hotta et al. 2007)
Article annotation -> a more precise 
description of the staining thanks to the 
picture and to anatomical ontology
At the tailbud 
stage, MYC
transcript was 
detected in the 
endoderm, 
mesenchyme, 
and nervous 
system
Information insertion 
in the ANISEED
article card
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The article card
Entry point of all evidences from a paper
It lists, and links to the corresponding 
experimental evidence, all cell fates 
affected, all genes whose expression, 
regulation or function was studied, all 
regulatory sequences and all 
morphological phenotypes 
This allows the direct retrieval of all 
articles describing the 
expression/regulation/function of a 
gene of interest, or related to the 
specification of a given territory
Important for the user (to have a rapid 
overview of the paper)
Important for the curator (to check if 
all data are present and consistent)
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It lists, and links to the corresponding 
experimental evidence, all cell fates 
affected, all genes whose expression, 
regulation or function was studied, all 
regulatory sequences and all 
morphological phenotypes 
This allows the direct retrieval of all 
articles describing the 
expression/regulation/function of a 
gene of interest, or related to the 
specification of a given territory
Important for the user (to have a rapid 
overview of the paper)
Important for the curator (to check if 
all data are present and consistent)
The article card
Entry point of all evidences from a paper
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Quality control of data from literature
 Problem of incorrect information
– Contact the authors to discuss the data
 Problem of lack of information
– Guidelines which will help authors include all 
necessary information in future articles
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 Problem of incorrect information
– Contact the authors to discuss the data
 Problem of lack of information
– Guidelines which will help authors include all 
necessary information in future articles
Quality control of data from literature
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Does guidelines already exist?
MISFISHIE, Minimum Information Specification For In Situ 
Hybridization and Immunohistochemistry Experiments (Deutsch et al. 
2008, Nature Biotechnology)
Guidelines for six types of information to be provided for each 
experiment: experimental design, biomaterials and treatments, 
reporters, staining, imaging data and image characterizations
To facilitate data transfer between expression databases, 
a MISFISHIE-compliant XML data format has been developed. Thus, as 
it was done for the MIAME project, a MISFISHIE Document Type 
Definition (DTD) was defined (ANISEED Team, COMPARE Team) 
(available at http://aniseed-ibdm.univ-mrs.fr/exchange_format.php )
Our expression data can be exported 
in a MISFISHIE-compliant XML format 
http://aniseed-ibdm.univ-mrs.fr/Download_data.php
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Limit of MISFISHIE for our system
 We doesn't need to describe ANISEED data with all the features 
suggested by MISFISHIE
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 We doesn't need to describe ANISEED data with all the features
suggested by MISFISHIE
 MISFISHIE doesn't describe some type of data we represent
(morphological phenotype, regulatory region analysis)
Limit of MISFISHIE for our system
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 We doesn't need to describe ANISEED data with all the features
suggested by MISFISHIE
 MISFISHIE doesn't describe some type of data we represent
(morphological phenotype, regulatory region analysis)
We defined our standard adapted to our needs : 
AMIS, the Article Minimum Information Standard
Limit of MISFISHIE for our system
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AMIS, a standard for the type of data 
represented in ANISEED 
AMIS describes for each experiment the mandatory (and useful) information 
that should be mentioned in literature articles to facilitate the curation 
process for our system. 
Type of experiment we extracted from literature:
• Wild-type spatio-temporal expression pattern
• Molecular perturbation 
• Anatomical perturbation 
• Molecular phenotype
• Morphological phenotype
• Regulatory region analysis
http://aniseed-ibdm.univ-mrs.fr/AMIS.php
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Information needed to describe a 
wild-type expression pattern
Developmental stage (Hotta et al. 
2007) early tailbud stage 
Clone(s) used to synthesize the in 
situ hybridization probes ciad014g02
Annotation: use the anatomical
ontology of ANISEED to describe the 
territories of expression 
Head endoderm
Picture
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Information needed for a molecular perturbation 
& its corresponding molecular phenotype
Developmental stage (Hotta et al. 
2007) early tailbud stage 
Clone(s) used to synthesize the in 
situ hybridization probes ciad014g02
Annotation: use the anatomical
ontology of ANISEED to describe the 
territories of expression 
Head endoderm
Picture
Molecular perturbation
Identity of the deregulated molecule Otx
Gain-of-function or loss-of-function
loss-of-function
Molecular tool used to deregulate the gene
Otx Morpholino
Stage of onset of the perturbation 
Unfertilized egg
Molecular phenotype
Developmental stage early tailbud stage
Clone(s) ciad014g02
Wild-type control annotation Head endoderm
Annotation No expression
Pictures
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Molecular or anatomical perturbations can lead to morphological phenotypes, that
are described without reference to affected gene expression patterns. 
 Identity of the deregulated molecule TMEM20
 Developmental stage(Hotta et al. 2007) Tadpole stage
 Part of body/embryo affected (eg. Tail, trunk, sensory vesicle), if possible using
the ANISEED anatomical dictionary or of the embryological process affected (eg
gastrulation, neurulation, tail extension) Tail
 Qualifier of the type of phenotype observed using a controlled vocabulary
(PATO) (eg disorganized, short, defective) Bent, short
 Pictures of affected and wild-type embryos
Information needed to describe a 
morphological phenotype
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Fig 7B, Bertrand et al. 2003, Cell
Deletion analysis of the Otx upstream region
Representation of a regulatory region 
analysis
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Curation history
Link to Gbrowse
Position in hierarchy 
of regions studied at 
the same locus
Regulated gene
Link to constructs used 
in activity tests
Schema of TF 
binding sites
Cis-acting motifs
Trans-acting factors
Annotated sequence 
with highlighted 
Binding sites
Reference(s)
Representation of a regulatory region analysis
Type of regulation
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Information needed for a regulatory region
Curation history
Link to Gbrowse
Position in hierarchy 
of regions studied at 
the same locus
Regulated gene, when known 
Link to constructs used in 
activity tests
Schema of TF 
binding sites
Cis-acting motifs
Trans-acting factors
Annotated sequence with 
highlighted Binding sites
Reference(s)
Nomenclature for the name of the region 
Nomenclature for the name of construct 
Basis of « +1 » definition 
+ sequence construct 
Type of regulation
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Information needed for a regulatory region
Curation history
Link to Gbrowse
Position in hierarchy 
of regions studied at 
the same locus
Regulated gene, when known 
Link to constructs used in 
activity tests
Schema of TF 
binding sites
Cis-acting motifs
Trans-acting factors
Annotated sequence with 
highlighted Binding sites
Reference(s)
Nomenclature for the name of the region 
Nomenclature for the name of construct 
Basis of « +1 » definition 
+ sequence construct 
Type of regulation
As we did for MISFISHIE, a 
compliant XML data format (and 
corresponding DTD) for this
type of data is available
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• Adapted to the type of experiment stored in ANISEED :
 guidelines for morphological phenotype
 guidelines for regulatory region analysis
 guidelines for in situ hybridization and 
immunohistochemistry experiments which are part of 
MISFISHIE -> this light version of MISFISHIE may be 
easier for authors of articles to have just appropriate
recommendations to describe theirs experiments
• Wait for the ascidian community feedback …
To sum up AMIS…
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Community & standards 
 Again, a new standard... But...
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MISFISHIE
AMIS
Community & standards 
 Again, a new standard... But...
+ Regulatory region analysis
+ Morphological phenotype
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MISFISHIE
Minimum Information 
Specification for 
Regulatory Region
Analysis
(MISRRA???)
Minimum Information 
Specification for  
MOrphological 
Phenotype 
(MISMOP???)
AMIS
Community & standards 
 Again, a new standard... But...
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MISFISHIE
Minimum Information 
Specification for 
Regulatory Region
Analysis
(MISRRA???)
Minimum Information 
Specification for  
MOrphological 
Phenotype 
(MISMOP???)
ANISEED_AMIS
Community & standards 
 Again, a new standard... But...
Database1
_AMIS
Database2_AMIS
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MISFISHIE
Minimum Information 
Specification for 
Regulatory Region
Analysis
(MISRRA???)
Minimum Information 
Specification for  
MOrphological 
Phenotype 
(MISMOP???)
ANISEED_AMIS
Community & standards 
 Again, a new standard... But...
Database1
_AMIS
Database2_AMIS
Work together on defining the maximum? information 
for each type of data we usually enter from literature
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ANISEED Take home message
• The first integrated system for ascidian
• The article card: the computable representation of an article
• Generic system
• Problem of lack of data → AMIS (ANISEED_AMIS)
• Sophisticated representation of regulatory region analysis
• Tassy, Dauga, et al. 2010, Genome Research
• Future : 
 Integration of new type of data (eg, SELEX data), 
 CHADO-compliant
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Patrick Lemaire
Agnes Roure
Andrea Pasini
Baptiste Laporte
Clement Lamy
Cyril Martin
David Salgado
Daniel Sobral
Fabrice Daian
François Robin
Kazuhiro Nitta
Olivier Tassy
Pierre Khoueiry
Matthieu Gineste
Renaud Schiappa
Sebastian Darras
Ute Rothbacher
Willi Kari
ANISEED Annotators
Anne Rios
Guillaume Luxardi
Clara Degos
Elodie Drula
Emilie Carmona
Jonathan Luchino
Larysa Kojevnikova
Magali Grange
Vanessa Fox
...
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If we have time, some other slides 
concerning the representation of gene 
interactions
Work of Daniel Sobral
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From experimental data in ANISEED we can 
infer regulatory interactions
Wnt5
Macho
Wnt5
WT
Wnt5
Macho
upregulates
(directly or indirectly)
in A,b,a-lines at 32-cell
Brachyury
Nodal 
Brachyury
WT
Brachury
Nodal
upregulates
(directly or indirectly)
in B8.6 cell-pair at 112-
cell
494 gene interactions could be obtained
Hudson & Yasuo (2006)
Yagi et al (2004)
Daniel Sobral
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From experimental data in ANISEED we can 
also infer direct interactions
a-element
Bertrand et al. (2003)
Otx
GATA
upregulates
directly
in the neural  lineage
12 direct gene interactions could be obtained
GATA Otx
Daniel Sobral
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Global overview of the network
Current Network (totals):
149 genes (61 in Imai network)
494 interactions (160)
12 direct interactions
Other
Signal
TF
Regulators
Targets
All Interactions inferred from ANISEED data
Daniel Sobral
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From the Anatomical card to regulatory 
network
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